The odontogenic cysts are derived from epithelium associated with the development of the dental apparatus.\[[@ref1]\] The commonly reported metaplastic changes in the literature of the odontogenic epithelium are keratinization,\[[@ref2]\] mucous cell,\[[@ref3][@ref4][@ref5]\] and ciliated cell\[[@ref6][@ref7][@ref8][@ref9]\] as an adaptive change to various environmental pressures. This study was carried out to find the prevalence of keratin metaplasia in epithelial lining of odontogenic cyst and to compare the metaplastic changes with various parameters such as underlying connective tissue inflammation, average epithelial thickness, and site of the cyst, type of the cyst, age and the sex of the patient.

Materials and Methods {#sec1-1}
=====================

Histopathologically confirmed, 71 cases of odontogenic cysts were retrieved from the archives, which included 24 dentigerous cysts, 38 radicular cysts and 9 residual cysts. Two sections of 6 μm thickness were prepared from each of the 71 cysts, out of which one section was stained with the hematoxylin and eosin stain\[[@ref10]\] for general appraisal, and the other was stained with modified Papanicolaou technique\[[@ref11]\] for detecting keratinization. Along with the histopathological findings, respective age and sex of the patients, and site of the cyst was recorded. Apart from this, the grade of inflammation and average epithelial thickness was assessed. The underlying connective tissue inflammation was recorded arbitrarily as mild/moderate/severe based on the severity of the inflammatory features. Average epithelial thickness was calculated by counting the number of cells in full thickness cross-sections of the epithelium at three random points on the each cystic epithelial lining.

Results {#sec1-2}
=======

The clinico-pathological profile of the 71 cases of odontogenic cyst is shown in [Table 1](#T1){ref-type="table"}. The age of the patient ranged from 9 to 68 years with a mean age of 32.8 years. For statistical analysis the age of the patient and average epithelial thickness of the cystic lining was arbitrarily divided into three groups in order to analyze any association with change in the value of these parameters, as shown in [Table 1](#T1){ref-type="table"}.
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Of the total 71 cases, 26 cases (36.6%) exhibited some form of keratinization. According to cyst type various form of keratinization seen are shown [Table 2](#T2){ref-type="table"}. It is to be noted that out of 26 cases only 5 cases shown widespread keratinization (3 parakeratin and 2 orthokeratin), whereas rest of the 21 cases shown keratinization of group of epithelial cells, especially in the superficial layer of epithelial lining of odontogenic cyst.

###### 

Distribution of keratinization according to the type of cyst
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Discussion {#sec1-3}
==========

It is known that the term keratin metaplasia was used for the presence of keratinized epithelial cells in the lining of radicular and dentigerous cysts.\[[@ref2][@ref12][@ref13]\] In our study also, the keratinization was considered as a metaplastic change, because of the fact that the lining epithelium of the odontogenic cyst is derived from the remnants of odontogenic epithelium. If this keratinization has occurred in the lining epithelium of odontogenic cyst, it is to be considered as an adaptive change to environmental causes existing within the cyst.

According to the type of the cyst, it was found that, eight out of 24 (33.3%) dentigerous cysts, 12 out of 26 (31.6%) radicular cyst and six out of 9 (66.7%) residual cyst exhibited keratinization. Our result did not confer with that of Browne,\[[@ref2]\] who reported that the keratin was present only in 2.5% of the dentigerous cysts and 2% of the dental cysts. High and Hirschmann\[[@ref3]\] studied age changes in 33 residual cysts and found (0%) no evidence of keratin formation in any of the cysts.

In our opinion, the vast difference between the prevalence of keratin formation is probably due to the application of special stain, modified Papanicolaou technique\[[@ref11]\] in this study, which is a more sensitive stain for the presence of keratin. It was inferred that the previous studies relied upon hematoxylin and eosin stain for the evaluation of presence of keratin. The reason for keratin formation in the odontogenic cyst was described as metaplasia but, the factors responsible are poorly understood. Elsewhere, genetic factors, location, mechanical stress, radiation,\[[@ref14]\] inflammation, the nature of lamina propria,\[[@ref15]\] vitamin A deficiency,\[[@ref16]\] lack of oxygen and nourishment\[[@ref17]\] were ascribed as the factors affecting keratinization.

In our study, we found that there is an increased prevalence of keratin metaplasia in the residual cyst type, especially in the older age group (\>45 years) and in cases with more than five layers of epithelial thickness, but not to the level of statistical significance. Interestingly, when compared to cases with mild inflammation, there was a greater amount of keratinization in cases with moderate inflammation, but total absence in case of severe inflammation. This influence of inflammation on the keratinization is highly significant in statistical analysis. In our study, this may be explained that the presence of mild to moderate inflammation may be responsible for the increase in average epithelial thickness (mild hyperplasia) leading to active event of keratinization as a differentiation process. However, severe inflammation may prove lethal to epithelial cells; thus, there is a break in further progression to the level of keratinization. Furthermore, it has been reported that there is a decreased level of keratinization wherever there is increased inflammation in gingiva.\[[@ref15]\] In our study, we found no correlation between keratin formation and the sex of the patient or the site of the cyst.

Though more evidence of keratin metaplasia occurring in the cystic lining is inferred from the our study results, carcinoma arising from the cystic lining is known to be a very rare phenomenon.\[[@ref18][@ref19][@ref20][@ref21]\] In addition, malignant transformation in the odontogenic cyst is also reported in the absence of keratin metaplasia.\[[@ref22][@ref23]\] Therefore, there is no justification in regarding an odontogenic cyst with keratin metaplasia as a precancerous lesion.\[[@ref13]\] Hence, the clinical significance of odontogenic cyst showing keratin metaplasia is still unknown.
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